Abstract. The dispersion of unducted lightning-generated whistlers observed by Voyager I in the warm torus around density peaks at L = 5.7 and L = 5.9 are analyzed using the HOTRAY code, which incorporates a newly developed diffusive equilibrium density model for the Io torus. Since the wave propagation characteristics are primarily controlled by electron density, a simplified two-ion 
Introduction
Lightning-generated whistlers were detected by the plasma wave instrument on Voyager I in three distinct The dispersion of whistlers was initially used as a remote probe for plasma properties in the Earth's inner magnetosphere [Helliwell, 1965; Smith and Angerami, 1968] . Subsequently, the dispersion of Jovian whistlers was analyzed to estimate the electron and light ion (H +) densities along field-aligned propagation paths between the Jovian ionosphere and the Io torus [Tokar et al., 1982a, b] . Furthermore, under the assumptions that the observed upper cutoff frequency is equal to the minimum plasma frequency (which is valid when waves propagate strictly along the field direction), Gurnett et al. [1981] obtained an estimate of 1 cm -a for the minimum density along the ray path. The thermal proton concentration, which could not be detected directly by the Voyager PLS (plasma science) instrument, was 14,979 also estimated to be around 1 to 10% near the equator based on the assumption that waves propagate along field lines [Tokar et al., 1982a, b The Jovian magnetic field is assumed to be dipolar with an offset and tilt given by the OTD (offset and tilt of the dipole) model in Acu•a et al. [1983] . Three distinct plasma density models are used to represent the ionosphere, the inner plasmasphere, and the Io torus:
( Furthermore, all the optical lightning events were confined to the northern hemisphere, consistent with this ray tracing simulation. Higher-order terms of magnetic field could modify the precise source location in the Jovian ionosphere, but the effect is not expected to be large.
Appendix' Density Model
All plasma species are assumed to be bi-Maxwellian in diffusive equilibrium along field lines under the balance between magnetic, gravity, and centrifugal force. 
